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? ???? ??? CP??? ??? ?? ????????????????
? ? ? ? ? ??????? ???
?
?? 1 ?? 2
???? CP23% CP21% CP19% CP17% CP19% CP17% CP15%
?????? 57.78 64.55 71.31 78.07 67.81 74.36 80.96 
??? 33.92 27.32 20.73 14.14 24.43 17.30 10.17 
?? 3.00 3.00 3.00 3.00 3.00 3.00 3.00 
??? 2.64 1.84 1.03 0.23 1.54 0.77 - 
???????????? 1.17 1.23 1.29 1.35 1.26 1.33 1.40 
??????? 0.88 0.89 0.91 0.92 0.90 0.91 0.92 
DL-????? 0.22 0.28 0.34 0.40 0.31 0.38 0.44 
L-?????? - 0.14 0.28 0.42 0.14 0.33 0.52 
L-????? - 0.16 0.32 0.48 0.17 0.39 0.60 
L-????? - 0.07 0.14 0.20 0.05 0.16 0.26 
L-?????? - 0.06 0.12 0.18 - 0.12 0.24 
L-??? - 0.03 0.06 0.09 - 0.07 0.13 
???? - 0.02 0.04 0.07 - 0.10 0.20 
L-???????? - 0.01 0.02 0.03 - 0.08 0.16 
L-??????? - 0.01 0.02 0.03 - 0.03 0.05 
????? -  - - - 0.28 0.56 
??????? 0.24 0.24 0.24 0.24 0.24 0.24 0.24 
?????????????? 0.15 0.15 0.15 0.15 0.15 0.15 0.15 
???
ME (kcal/g) 3.10 3.10 3.10 3.10 3.10 3.10 3.10 
CP (%) 23.0 21.0 19.0 17.0 19.0 17.0 15.0 
????????????????kg ??? ???? A 2,666,667IU; ????
D? 400,000IU; ?? DL-?-??????? 10g; ?????? 1.7g; ???
??????????  1.0g; ??????  3.3g; ????????  2g; ?
????  33.3g; D-???????????  13.3g; ?????  200g; ??
1.3g; ????????  20mg; D-???? 0.2g; ??????  73.3g; ??
?  5.4g; ???  2.5g; ????  16.7g; ????????????  0.5g ?
???
 CP23% CP21% CP19% CP17% 
??? (g/14?)? 562?15a 546?55a 529?32ab 476?46b
????? (g/14?)? 800?48 817?60 806?26 740?68
???? (%)? 70.4?2.6a 66.8?2.7b 65.6?2.0b 64.3?3.1b
??????? (g/100g??)2 1.17?0.28b 1.03?0.30b 1.51?0.22a 1.65?0.21a
1 ????????, n=5. 
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?????? ?? ??? ??????????????
?????????????????????????
????????????????????
? ????????????? ??? ?? ??????
??? ?????????????????????????
??????????????????????????
??? ?? ??? ?????????????????
?????????????????????????
??????? ????????????????????????????
? ???? ??? CP??? ?? ?? ?? ??????????????????
? ? ? ? ? ??????? ???
? CP23% CP21% CP19% CP17% 
????? (g/4?) 1 10.02?0.77a 9.57?0.64a 8.32?0.40b 7.01?0.70c
????? (g/4?) 1 3.93?0.52a 3.26?0.34b 2.74?0.18c 1.86?0.20d
????? (g/4?) 1 6.09?0.31ab 6.31?0.35a 5.58?0.33bc 5.15?0.51c
????? (%)1 60.9?2.6c 66.0?1.7b 67.0?1.9b 73.5?0.7a
1 ????????, n=5. 
a-d ????? 5?????????.
?
? ???? ??? CP??? ?? ?? ?? ????????????????









? ???? ??? CP??? ?? ?? ?? ?????????????
? ? ? ? ? ???????????? ???
 CP19% CP17% CP15% 
??? (g/14?)1 771?91 811?62 753?110 
????? (g/14?)1 1319?62 1405?88 1437?148
???? (%)1 58.3?4.7a 57.7?1.5a 52.2?2.7b
??????? (g/100g??)2 1.13?0.47b 1.58?0.23ab 1.90?0.38a
1 ????????, n=5. 
2 ????????, n=6. 
a,b ????? 5?????????.
 CP19% CP17% CP15% 
????? (g/4 ?) 1 13.26?0.96a 12.67?1.00ab 11.61?1.37b
????? (g/4 ?) 1 4.07?0.54a 3.71?0.28ab 3.33?0.43b
????? (g/4 ?) 1 9.19?0.50 8.96?0.78 8.28?1.00
????? (%)1 69.4?2.2 70.7?1.2 71.3?1.7 
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? ???? ??? E?N????????????
? ? ? ? ? ???????????? ??
? ?? ???????
 CP (%) E/N ? (g/100g ??)
?? 1 21 0.96 0.90b
 19 0.85 1.40
a
  1.03 1.35
a
  1.17 1.28a
 Pooled SEM  0.09 
?? 2 21 1.04 0.91b
 19 0.76 1.42
a
  0.99 1.18
ab
  1.29 1.14ab
 Pooled SEM  0.14 
1
 21 ???. ?????.
a,b ????? 5%????????.
????????????????????????? 17
?????????????? ??? ?? ???? ?????????
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?? 1 ?? 2
CP?? (%) 21 19 21 19 
E/N? 0.96 0.85 1.03 1.17 1.04 0.76 0.99 1.29 
?????? 62.36 71.45 71.45 71.45 63.46 67.25 68.15 69.02 
??? (CP46%) 32.68 19.97 19.97 19.97 28.77 15.90 16.84 17.78 
????????????(CP65%) - - - - 3.00 3.00 3.00 3.00 
????? - - - - - 3.82 1.91 - 
??? 1.44 1.44 1.44 1.44 2.00 2.00 2.00 2.00 
????? - - 0.79 1.24 - 0.19 1.41 2.64 
? 2 ?????????? 1.66 1.80 1.80 1.80 1.22 1.31 1.33 1.35 
??????? 1.01 1.03 1.03 1.03 0.89 0.93 0.92 0.90 
??????? 0.29 0.29 0.29 0.29 0.24 0.24 0.24 0.24 
DL-????? 0.30 0.29 0.42 0.50 0.27 0.21 0.39 0.56 
L-?????? 0.06 0.23 0.40 0.49 - 0.09 0.30 0.52 
L-????? 0.04 0.22 0.43 0.55 - 0.09 0.36 0.63 
L-????? 0.01 0.09 0.20 0.26 - 0.01 0.15 0.30 
L-?????? - 0.04 0.16 0.23 - - 0.12 0.24 
???? - - 0.10 0.22 - - 0.11 0.23 
L-??? - - 0.10 0.16 - - 0.08 0.16 
L-???????? - - 0.01 0.11 - - 0.11 0.22 
L-??????? - - 0.02 0.04 - - 0.03 0.06 
L-???? - - - 0.01 - - - - 
L-?????? - 3.00 1.24 0.06 - 3.00 1.50 - 
L-??????? - - - - - 1.81 0.90 - 
????? - - 0.79 1.24 - 0.19 1.41 2.64 
????????????? 1 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 
???
ME (kcal/g) 3.10 3.10 3.10 3.10 3.10 3.10 3.10 3.10 
CP (%) 21.0 19.0 19.0 19.0 21.0 19.0 19.0 19.0 
???? 2 100 85 100 108 100 80 100 120 
1 ? 1-1. 
2 ?????????  (1992 ??) ? 0 ? 3 ??????????????
????? 100 ???????? .
??? CP?? (%) 21 19 Pooled
E/N? 0.96 0.85 1.03 1.17 SEM 
??? (g/14?) 580a 494b 495b 587a 24
????? (g/14 ?) 858ab 820ab 783b 904a 29 
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? ???? ??? E?N?? ?? ?? ?? ?????????????
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? ???? ??? E?N?? ?? ?? ?? ?????????????
? ? ? ? ? ????????????? ????
?
??? CP?? (%) 21 19 Pooled
E/N? 0.96 0.85 1.03 1.17 SEM 
????? (g/4?) 8.49a 7.27ab 6.86b 8.25a 0.43
????? (g/4?) 5.67a 4.94a 5.03a 5.99a 0.33 
????? (g/4?) 2.82a 2.33b 1.83c 2.26bc 0.16 
????? (%)2 33.4a 32.1a 26.8b 27.3b 1.1 
1 5 ?????? .
2 ?????????????????.
a-c????? 5%???????? .
??? CP?? (%) 21 19 Pooled
E/N? 1.04 0.76 0.99 1.29 SEM 
??? (g/14?) 535ab 446b 484ab 580a 24
????? (g/14?) 853 772 784 873 48 
???? (%) 62.7ab 58.3b 61.4ab 66.3a 1.6 
1 ????????? .
a,b ????? 5?????????.
??? CP?? (%) 21 19 Pooled
E/N? 1.04 0.76 0.99 1.29 SEM 
????? (g/4?) 8.57a 7.55b 7.94b 8.88ab 0.45
????? (g/4?) 5.40a 4.63b 5.35b 6.38a 0.30 
????? (g/4?) 3.17a 2.91ab 2.59ab 2.50b 0.20 
????? (%)2 32.9b 38.6a 32.7b 28.2c 1.1 
1
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????????? ????????????????????
??????? ???????????????????
???? ????? ? ?? ???????????????
????????? ?????????? ???????????????????? ???




























????? CP21%? CP19%? ?????
??????? 63.18 66.25 63.18 
??????(CP65%) 31.88 28.70 28.70 
????? 0.51 0.51 0.51 
????? 0.37 0.43 0.43 
????? - 0.05 0.05 
???????????? 2.50 2.50 2.50 
??????? 0.83 0.83 0.83 
??????? 0.48 0.48 0.48 
????????????? 1 0.15 0.15 0.15 
????? 0.10 0.10 0.10 
?? 100.00 100.00 96.93 
???
ME(kcal/g) 3.10 3.10 - 
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? ???? ??? CP???????????????????
? ? ? ? ? ????????????????? ??
?
?
 CP21% CP19% ????? Pooled SEM 
??? (g/14?) 376 399 360 12.9 
????? (g/14?) 741 735 725 35.9 
???? 51.2 54.9 49.9 2.94 
1
5??????
 CP21% CP19% ????? Pooled SEM 
???? (g/100g ??) 2.03 2.07 2.09 0.082 
??????? (g/100g ??) 0.107 0.170 0.220 0.0356 
1 5??????
 CP21% CP19% ????? Pooled SEM 
????? (g/4 ?/?) 8.30 7.34 7.79 0.477 
????? (g/4 ?/?) 1.78 1.49 1.46 0.175 
????? (g/4 ?/?) 6.52 5.85 6.33 0.491 





 CP21% CP19% ????? Pooled SEM 
Fatty Acid Synthase 
(nmol/min/mg?????) 384 418 275 52.2 
(µmol/min/g ??) 46.0 51.3 34.9 7.38 
(µmol/min/100g ??) 93.2 106.5 73.2 16.08 
Malic Enzyme 
(nmol/min/mg?????) 100 114 108 8.2 
(µmol/min/g ??) 12.0 13.8 13.5 1.02 
(µmol/min/100g ??) 24.4 28.6 28.4 2.64 
Carnitine Palmitoyl Transferase 
(µmol/min/mg?????) 20.0 19.9 17.6 1.60 
(mmol/min/g??) 1.75 1.69 1.54 0.147 












































































































????????? ???? ???? ????????
???????????????? ???? ?????
????????????????????????????????
?????????? ????? ??? ?????? ?????
????? ???????????????????????








































CP?? (%) 21 19 21 19 
?????? 59.48 64.80 59.69 63.88 
????? (CP51%) 34.15 28.83 29.27 23.23 
???????????? - - 6.00 6.00 
??? 2.80 2.50 2.80 2.80 
???????????? 1.66 1.71 0.78 0.84 
??????? 1.01 1.01 0.76 0.77 
??????? 0.42 0.42 0.33 0.33 
DL-????? 0.33 0.38 0.22 0.33 
L-?????? - 0.13 - 0.13 
L-????? - 0.07 - 0.07 
???????????? 1 0.15 0.15 0.15 0.15 
???
ME(kcal/g) 3.10 3.10 3.10 3.10 
CP(%) 21.0 19.0 21.0 19.0 
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? ????? ? CP???????????? ?? ?? ?? ????
? ? ? ? ? ??????????????????????? ????
?
??? CP?? (%)  21            19          Pooled 
?????? (ppb) 0 0 200 400 SEM 
??? (g/21?) 1112 1099 1089 1088 31.6 
????? (g/21 ?) 1642 1685 1682 1690 36.0 
???? (%) 67.6a 65.2b 64.8b 64.3b 0.72 
1 3 ? 6??????.
a,b ????? 5%????????.
??? CP?? (%)    21            19          Pooled 
?????? (ppb)  0 0 200 400 SEM 
??????? (g) 13.3b 17.4a 16.6a 16.9a 0.85
 (g/100g ??) 1.04b 1.36a 1.31a 1.34a 0.057
1 29 ???. 18?????.
a,b ????? 5%????????.
??? CP?? (%)    21            19          Pooled 
?????? (ppb)  0 0 200 400 SEM 
?????????? (mg/dl) 37.0b 62.0a 56.9ab 56.5ab 6.99
NEFA2 (?Eq/l) 219 183 186 202 14.2
????? (mg/dl) 269 259 251 261 7.1
???????? (mg/dl) 99.5 103.6 93.2 105.4 5.67
HDL-??????? 75.0 78.5 71.8 79.6 3.89
1
 29 ???. 6?????.
a,b ????? 5%????????.
2 ?????
??? CP?? (%)    21            19          Pooled 
?????? (ppb)  0 0 200 400 SEM 
????? (g/4?) 9.49a 8.50b 8.48b 9.02ab 0.228 
????? (g/4?) 6.73a 6.25a 6.18a 6.61a 0.185 
????? (g/4?) 2.75a 2.25b 2.30b 2.41b 0.078 





















? ????? ? CP???????????? ??? ?? ????









? ????? ???????????? ?? ?????????????








? ????? ? CP????????????????????










? ????? ? CP???????????? ?? ?? ?? ????
? ? ? ? ? ??????????????????????? ????
?
??? CP?? (%)  21            19          Pooled 
?????? (ppb) 0 0 200 400 SEM 
??? (g/21?) 1172a 1094ab 1021b 1036b 29.3
????? (g/21 ?) 1584a 1555ab 1468b 1466b 33.3
???? (%) 74.0a 70.3b 69.5b 70.7b 0.62
1
 3 ? 5??????.
a,b ????? 5%????????.
??? CP?? (%)    21            19          Pooled 
?????? (ppb)  0 0 200 400 SEM 
??????? (g) 15.6a 17.7a 15.9a 16.9a 0.98
 (g/100g ??) 1.20b 1.44a 1.38ab 1.45a 0.075
1 27 ???. 15?????.
a,b ????? 5%????????.
??? CP?? (%)    21            19          Pooled 
?????? (ppb)  0 0 200 400 SEM 
?????????? (mg/dl) 45.3 34.8 37.5 37.4 6.42
NEFA
2
 (?Eq/l) 341 276 327 309 23.1
????? (mg/dl) 206a 192b 182b 187b 3.8
???????? (mg/dl) 108b 129a 127a 127a 5.9
1
 27 ???. 6?????.
a,b ????? 5%????????.
2 ?????
??? CP?? (%)    21            19          Pooled 
?????? (ppb)  0 0 200 400 SEM 
????? (g/4?) 9.66a 8.56b 8.08bc 7.86c 0.221 
????? (g/4?) 7.07a 6.38b 6.11bc 5.79c 0.154 
????? (g/4?) 2.58a 2.18b 1.97b 2.07b 0.095 
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?????????????????????????






















?? ??????????????????? ? ? ???




























????????? ???? ???? ????????
???????????? ??? ?? ?????????
???????? ??????????? ????? ???






??????????????????? ?? ????? ?? ???
??? ??????????????????????
????????????????????????????




CP?? (%) 21 19 21 19 
?????? 63.52 65.77 62.04 66.31 
????? (CP51%) 28.14 26.83 28.55 26.87 
?????????? - - 3.38 - 
???????????? 3.20 - 0.29 0.74 
??? 2.00 1.97 2.00 2.00 
??????? - 1.00 - - 
? 2 ?????????? 1.19 1.73 1.66 1.61 
??????? 0.89 1.02 1.01 0.99 
??????? 0.37 0.42 0.42 0.41 
DL-????? 0.35 0.45 0.29 0.43 
L-?????? 0.06 0.25 0.11 0.22 
L-????? 0.03 0.14 - 0.12 
L-????? - 0.09 - 0.04 
L-??? - 0.04 - 0.01 
L-?????? - 0.03 - - 
L-??????? - 0.01 - - 
???????????? 1 0.15 0.15 0.15 0.15 
????? 0.10 0.10 0.10 0.10 
???
ME(kcal/g) 3.10 3.10 3.10 3.10 
CP(%) 21.0 19.0 21.0 19.0 


































? ????? ? CP?????????????? ??? ?? ????









? ????? ??????????????? ?? ?????????????







? ????? ? CP?????????????????????????????
? ? ? ? ? ???????????????????????? ????
??? CP?? (%)    21            19          Pooled 
?????????? (%)  0 0 0.5 1.0 SEM 
??? (g/21?) 1160 1092 1153 1170 26.5
????? (g/21 ?) 1664b 1674b 1752ab 1830a 34.4
???? (%) 69.7a 65.2bc 65.8b 63.9c 0.56
1
 3 ? 5??????.
a,b ????? 5%????????.
??? CP?? (%)    21            19          Pooled 
?????????? (%)  0 0 0.5 1.0 SEM 
??????? (g) 18.1b 19.1ab 21.4ab 22.7a 1.32
 (g/100g ??) 1.38b 1.53ab 1.63a 1.70a 0.081
1 28 ???. 15?????.
a,b ????? 5%????????.
??? CP?? (%)    21            19          Pooled 
?????????? (%)  0 0 0.5 1.0 SEM 
???? (g) 27.2b 26.5b 30.4b 37.2a 1.71
(g/100g ??)  2.06b 2.14b 2.30b 2.80a 0.134
???? (g) 67.0 68.0 70.6 72.9 3.60
(g/100g??) 5.08 5.49 5.36 5.46 0.241
????? (g) 118 111 120 121 3.61
(g/100g??) 8.91 8.92 9.10 9.08 0.217




? ???????????? ??? ?????????
???????????? ???????????????











? ????? ? CP???????????????????????










? ????? ? CP??????????????? ?? ?? ?? ????










? ????? ? CP?????????????? ??? ?? ????









? ????? ??????????????? ?? ?????????????
? ? ? ? ? ????????????????? ????
??? CP?? (%)    21            19          Pooled 
?????????? (%)  0 0 0.5 1.0 SEM 
?????????? (mg/dl) 62.5 61.5 70.3 74.6 5.7
NEFA
2
 (?Eq/l) 296b 346b 362ab 451a 33.7
????? (mg/dl) 255 257 257 259 5.9
???????? (mg/dl) 104 108 118 112 6.9
1
 28 ???. 6?????.
a,b ????? 5%????????.
2 ?????
??? CP?? (%)    21            19          Pooled 
?????????? (%)  0 0 0.5 1.0 SEM 
????? (g/4 ?) 9.23a 8.31b 8.66ab 9.14a 0.222 
????? (g/4 ?) 7.01a 6.15b 6.37b 6.43ab 0.195 
????? (g/4 ?) 2.21b 2.16b 2.29b 2.71a 0.117 





??? CP?? (%)    21            19          Pooled 
?????????? (%)  0 0 1.0 2.0 SEM 
??? (g/21?) 1172 1147 1139 1109 37.2
????? (g/21 ?) 1834 1804 1797 1831 48.2
???? (%) 63.9a 63.5a 63.3ab 60.5b 0.96
1 2 ? 5??????.
a,b ????? 5%????????.
??? CP?? (%)    21            19         
?????????? (%)  0 0 1.0 2.0 SE 
??????? (g) 15.0 15.6 17.7 14.6 0.61
 (g/100g??) 1.10 1.16 1.34 1.11 0.042
1






























? ????? ? CP???????????????????????










? ????? ? CP???????????????????????










? ????? ? CP??????????????? ?? ?? ?? ????
? ? ? ? ? ??????????????????????? ????
??? CP?? (%)    21            19          Pooled 
?????????? (%)  0 0 1.0 2.0 SEM 
???? (g) 25.1b 27.1b 29.0b 36.8a 1.76
(g/100g??)  1.86b 2.02b 2.18b 2.76a 0.118 
???? (g) 72.7 73.9 82.6 79.6 3.14
(g/100g??) 5.40b 5.50b 6.24a 6.00ab 0.218
????? (g) 121 123 126 127 3.61
(g/100g??) 9.02 9.20 9.46 9.54 0.191
1 29 ???. 5?????.
a,b ????? 5%????????.
??? CP?? (%)    21            19         
?????????? (%)  0 0 1.0 2.0 SE 
?????????? (mg/dl) 59.2ab 68.1ab 47.8b 71.0a 3.54
NEFA
2
 (?Eq/l) 472 443 392 475 16.1
????? (mg/dl) 270a 262ab 249b 250ab 3.2
???????? (mg/dl) 114b 111b 132a 137a 1.6
HDL-??????? (mg/dl) 71.9b 67.5b 83.6a 85.1a 1.31 
1
 29 ???. 5????? (CLA1.0%?? 4?????). 
a,b ????? 5%????????.
2 ?????
??? CP?? (%)    21            19          Pooled 
?????????? (%)  0 0 1.0 2.0 SEM 
????? (g/4 ?) 10.75a 9.64a 9.68a 9.77a 0.283 
????? (g/4 ?) 7.22a 6.97a 6.74a 6.58a 0.186 
????? (g/4 ?) 3.52a 2.67c 2.94bc 3.19ab 0.117 
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?? 1 ?? 2
CP?? (%) 21 19 17 15 
?????? 66.25 70.51 76.75 80.98 
??? 17.82 16.49 12.22 10.99 
?????????? 10.67 7.20 6.82 3.18 
??? 0.80 0.80 - - 
? 2 ?????????? 1.73 1.76 1.54 1.57 
??????? 1.10 1.09 0.99 0.98 
DL-????? 0.23 0.33 0.17 0.27 
L-?????? 0.48 0.57 0.47 0.56 
L-????? 0.17 0.27 0.25 0.35 
L-????? 0.07 0.15 0.15 0.23 
L-??????? 0.01 0.03 - 0.02 
L-?????? - 0.07 0.05 0.16 
L-??? - 0.06 0.05 0.17 
NaCl 0.42 0.42 0.29 0.29 
???????????? 1 0.15 0.15 0.15 0.15 
????? 0.10 0.10 0.10 0.10 
Calculated analysis 
ME (kcal/g) 3.10 3.10 3.10 3.10 
CP (%) 21.0 19.0 17.0 15.0 
Ca (%)  0.90 0.90 0.80 0.80 
????????(%) 0.45 0.45 0.40 0.40 
?????? 0.90 0.90 0.70 0.70 
???(%) 1.16 1.16 0.97 0.97 
????? 0.77 0.77 0.70 0.70 




? ????? ? CP??????????????? ?? ????







? ????? ? CP???????????? ?? ?????????????






? ????? ? CP???????????? ?? ?? ?? ????









? ????? ???????? AMEn???????
? ? ? ? ? ????????????????? ????
 CP21% CP19% Pooled 
????? - + SEM 
??????? (g/100g??) 1.24 1.33 1.29 0.084 
110 ?????
 CP21% CP19% Pooled 
????? - + SEM 
????? (g/4?/?) 10.62 9.80 9.79 0.363 
????? (g/4?/?) 6.62 6.89 6.80 0.260 
????? (g/4?/?) 4.00a 2.91b 2.99b 0.186 





????? - + 
AMEn (kcal/g) 3.38±0.03 3.36±0.04 
Asp (%) 77.8±7.3 82.8±3.1 

















Val 78.8±7.1 83.4±3.1 






Phe 84.7±4.7 88.1±2.1 
Lys 83.8±7.2 88.8±2.8 
His 80.4±5.9b 84.8±2.6a








 CP21% CP19% Pooled 
?????  - + SEM 
??? (g/14?) 677 693 719 25.5 
????? (g/14?) 1021 1051 1048 27.2 





? ????? ? CP??????????????????????














? ????? ? CP???????????? ?? ?? ?? ????








? ????? ? CP???????????? ?? ???????????







? ????? ? CP???????????? ?? ?? ?? ????
? ? ? ? ? ??????????????????????? ????
 CP17% CP15% Pooled 
????? - + SEM 
??? (g/21?) 1545 1564 1600 65.8 
????? (g/21?) 3014 3071 3153 116.5 
???? 51.2 51.0 50.7 0.72 
1
8??????
 CP17% CP15% Pooled 
????? - + SEM 
??????? (g/100g??) 1.93 2.00 1.88 0.156 
1
8??????
 CP17% CP15% Pooled 
????? - + SEM 
????? (g/4?/?) 13.3a 11.3b 11.0b 0.51 
????? (g/4?/?) 4.24a 3.21b 3.07b 0.161 
????? (g/4?/?) 9.05 8.05 7.92 0.439 





 CP21% CP19% Pooled 
????? - + SEM 
FAS (nmol/min/mg ?????) 3.01 1.97 1.16 0.994 
(nmol/min/g??) 629 406 243 206.4 
(nmol/min/100g??) 1672 998 589 568.7 
ME (nmol/min/mg?????) 36.7 36.5 44.7 2.78 
(µmol/min/g ??) 7.73 7.39 9.11 0.548 
(µmol/min/100g ??) 20.1 17.9 22.7 1.59 
CPT (µmol/min/mg ?????) 31.82) 30.7 27.8 1.09* 
(mol/min/g??) 2.642) 2.48 2.23 0.104* 



































? ????? ???????? AMEn???????
















? ????? ? CP??????????????????????
? ? ? ? ? ?????????????????????? ????
????? - + 
AMEn (kcal/g) 3.10±0.03 3.09±0.04 
Asp (%) 80.9±5.3 83.5±4.9 
Thr 82.5±4.1 85.2±4.3 
Ser 82.4±4.3 85.7±3.8 
Glu 89.1±3.0 91.1±2.5 
Gly 76.5±5.8 80.0±5.2 
Ala 88.2±3.0 90.1±2.8 
Val 85.3±3.3 87.4±3.5 
Ile 82.5±4.0 84.8±4.7 
Leu 88.8±2.6 90.6±2.5 
Tyr 85.5±3.3 87.3±3.6 
Phe 86.8±3.0 89.1±3.0 
Lys 88.3±3.1 89.6±4.0 
His 83.5±3.8 85.0±4.2 
Arg 90.5±2.5 92.1±2.9 
Pro 88.9±3.0 90.4±2.2 
1 8??????
 CP17% CP15% Pooled 
????? - + SEM 
FAS (µmol/min/mg?????) 0.681 0.688 0.481 0.105 
(µmol/min/g??) 57.8 57.4 42.6 8.902 
(µmol/min/100g??) 131.7 122.9 89.7 20.81 
ME (nmol/min/mg?????) 155 164 158 5.7 
(µmol/min/g??) 13.0 13.7 14.0 0.53 
(µmol/min/100g??) 27.2 31.0 29.4 1.23 
CPT (µmol/min/mg ?????) 16.1 19.6 16.0 1.97 
(mmol/min/g??) 1.22 1.39 1.23 0.139 
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